Abstract
Introduction
In the process of MADM with linguistic information, sometimes, the attribute values take the form of linguistic variables, and the information about attribute weights is incompletely known because of time pressure, lack of knowledge or data, and the expert's limited expertise about the problem domain. Therefore, it is necessary to pay attention to this issue [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Xu [2] have investigated the multiple attribute decision making problems, in which the attribute values take the form of linguistic variables, and the information about attribute weights is incompletely known. To determine the attribute weights, some simple optimization models are established. Especially, for the situations where the information about the attribute weights is completely unknown, a simple and exact formula for obtaining the attribute weights is provided. Xu [3] have developed an interactive procedure for linguistic multiple attribute decision making with incomplete weight information. Wu [4] have developed the maximizing deviation method for group multiple attribute decision making with completely unknown weight information under linguistic environment. Xu [5] developed the uncertain linguistic weighted averaging (ULWA) operator, the uncertain linguistic ordered weighted averaging (ULOWA) operator and the uncertain linguistic hybrid aggregation (ULHA) operator. The ULHA operator generalizes both the ULWA operator and the ULOWA operator, and reflects the importance degrees of both the given arguments and their ordered positions. Then, Xu proposed an approach to multiple attribute group decision making with uncertain linguistic information based on the ULWA and the ULHA operators. Xu [6] developed induced uncertain linguistic OWA (IULOWA) operators, in which the second components are uncertain linguistic variables. Some desirable properties of the IULOWA operators are studied, and then, the IULOWA operators are applied to multiple attribute group decision making with uncertain linguistic information. Xu [7] defined the concept of uncertain multiplicative linguistic preference relation, and introduced some operational laws of uncertain multiplicative linguistic variables, and proposed some new aggregation operators including the uncertain linguistic geometric mean (ULGM) operator, uncertain linguistic weighted geometric mean (ULWGM) operator, uncertain linguistic ordered weighted geometric (ULOWG) operator, and induced uncertain linguistic ordered weighted geometric (IULOWG) operator. The IULOWG operator was a more general type of aggregation operator, which was based on the ULGM and ULOWG operators. Moreover, Xu developed an approach to multiple attribute group decision making with uncertain multiplicative linguistic preference relations based on the ULOWG and IULOWG operators and the formula for the comparison between two uncertain multiplicative linguistic variables. From the Ref. [7] , we know that the ULWGM operator weights the uncertain linguistic arguments while the ULOWG operator weights the ordered positions of the uncertain linguistic arguments instead of weighting the arguments themselves. Therefore, weights represent different aspects in both the ULWGM and ULOWG operators. However, both the operators consider only one of them. To solve this drawback, in the following, Wei [8] proposed an uncertain linguistic hybrid geometric mean (ULHGM) operator. The ULHGM operator first weights the given arguments, and then reorders the weighted arguments in descending order and weights these ordered arguments by the ULHGM weights, and finally aggregates all the weighted arguments into a collective one. Obviously, the ULHGM operator generalizes both the ULWGM and ULOWG operators, and reflects the importance degrees of both the given arguments and their ordered positions.
Hence, the supplier selection is a multiple attribute decision-making (MADM) problem that includes both qualitative and quantitative attributes such as quality, delivery, performance history, warranties, price, technical capability, and financial position, etc. The aim of this paper is to develop a method to solve uncertain linguistic MADM to deal with supplier selection with incomplete weight information. 
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Method for Uncertain Linguistic Multiple Attribute Decision Making and its Application to Supplier Selection
The following assumptions or notations are used to represent the MADM problems in uncertain lin- H is a set of the known weight information, which can be constructed by the following forms [13] [14] .
In the real life, there always exist some differences between the negative supplier alternative of attribute values and the vector of attribute values corresponding to the supplier alternative 
under the condition wH  .
In order to do that, we establish the following multiple objective optimization model:
Method Based on the above analysis, we develop a MADM problem to deal with the supplier selection in uncertain linguistic setting. The method involves the following steps:
Step 1. Establish the single-objective programming model (M-2);
Step 2. Solve the model (M-2) to obtain the attribute weights;
Step 3. Utilize the weight vector w and by Eq. 
Illustrative Example
Suppose there is a MADM problem to deal with the supplier selection in supply chain management. 
Conclusion
In this paper, we investigate the MADM problems for supplier selection in supply chain management in uncertain linguistic setting. We developed an approach to supplier selection by similarity to negative ideal supplier in uncertain linguistic setting, by which the attribute weights can be determined. Finally, a example with supplier selection is provided to illustrate the proposed method. 
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